




                                      
DNA







                                      
 
    
MINISTRY OF JIHAD - E - AGRICULTURE 
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN FISHERIES RESEARCH ORGANIZATION- INTERNATIONAL 
STURGEON RESEARCH INSTITUTE         
Title:  
Investigation on possibility of Separation of Acipenser 
persicus and Acipenser gueldenstaedtii using molecular 
cytogenetics techniques             
Executor :  
Mohammadreza Nowruzfashkhami    
                                                                                                                 
Registration Number  
2010.59     
                                  
Ministry of Jihad  e  Agriculture  
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN  FISHERIES  RESEARCH  ORGANIZATION INTERNATIONAL 
STURGEON RESEARCH INSTITUTE-RASHT  
Title : Investigation on possibility of Separation of Acipenser persicus and Acipenser 
gueldenstaedtii using molecular cytogenetics techniques     
Apprpved Number:2-025-200000-03-000-84028    
Author: Mohammadreza Nowruzfashkhami  
Executor : Mohammadreza Nowruzfashkhami  
Collaborator(s) : M. Pourkazemi , M. Hassanzadeh saber, M.Yarmohammadi 
Advisor(s): B. Kazemi, F. Mahjoubi  
Location of execution : Guilan province  
Date of Beginning : 2005 
Period of execution :4 Years & 2 Months  
Publisher : Iranian Fisheries Research Organization 
Circulation : 20 
Date of publishing : 2010 
All Right Reserved . No Part of this Publication May be Reproduced or Transmitted 
without indicating the Original Reference 
DNA SatDNAHindIII 

















                                                










 Acipenser nudiventris 
Acipenser persicusAcipenser gueldenstedtii Acipenser stellatus
Acipenser ruthenus 
Acipenser persicus Brodin, 1897
Persian 











 Brandt, 1833) Acipenser gueldenstaedti
Holcik,
Holcik,







Sokolov and Vasiliev (1989) 
Nowruzfashkhami et al. (2006) 
n= ± , NF= ±  ; ±  m, a, ± mc 
n= ±
n= ± , NF= ± ±
A. nudiventris  
Fontana et al.(2007) ;  Blacklidge 
and Bidwell (1993)  
n= ±A. oxyrinchus
Fontana et al.(1975) 




Fontana et al.(1995) 
Fontana et al.(1999) 
n= ± , NF=  ; m/sm , a/mc 
n= ± , NF= ± + ±4; ± m/sm 
n= ± , NF= ±  ; m/sm, a, ± mc 





A. ruthenus  
Birstein and vasiliev (1987) 




n= ± , NF= ± + ±  ; ±  m/sm 
n= ± , NF= ±
n= ± , NF=
n=
A.stellatus 
                  
A  
 Fontana and Colombo (1974) 
Tagliavini et al. (1999)  
n= ± , m/sm + a + mc 
n= ± , NF=  ; m/sm + ( a ,mc) 
A.sturio 
 
Fontana and Colombo (1974) 
Serebryakova et al (1983) 
Birstein and Vasiliev (1987) 
Arefiev (1989) 
Arefiev and Nikolaev (1991) 
Nowruzfashkhami (1996) 
Fontana et al (1997) 
Fontana et al (1998a) 
Nowruzfashkhami and 
Khosroshahi (1999) 
n= ± , NF=  ; m/sm + a 
n= ± , NF= ±  ; ± m+ a, ± c 
n= ± , NF= ±  + ±  ; ± m/sm 
n= ± , NF= ± , ± m + ± a 
n= ± , NF= ± , ± m + ± a 
n= ± , NF=
n= ±
n= ± , NF= , m/sm +  a/mc 
n=
   
H. huso   
Burtzev et al (1976) n=Huso dauricus  
Ohno et al (1969)  n= , NF=  ; m+ a + mc Scaphirhynchus 
platyrhyncus 
Dingerkus and Howell (1976) n= , NF=  ; m a + mc  Polyodon spathula 
 
A 
Vasiliev et al. ( 1980) 
Fontana (1994)
Fontana et al. (1997) 
n= ± , NF= ±
n= ±  , NF= , m/sm + a/mc  
n= ±
Acipenser baeri 
Birstein and Vasiliev (1987) 
Arefiev and Nikolaev (1991) 
Fontana et al. (1995)
Fontana et al. (1996) 
n= ±  , NF= ± + ± , ±  m/sm 
n= ±  , NF= ± , ± m + ± a 
n= ±
n= ± , NF= ± , m/sm + a 
A.gueldenstaedtii 
Van Eennennaam et al. (1999)n= ± ,  NF= , m/sm + a+ mc A. medirostris 
Nowruzfashkhami (1996) 
Nowruzfashkhami et al. (2000) 
n>
n= ±  , m/sm +  a/mc  
A. persicus
Fontana and Colombo (1974) 
Fontana (1994) 
Arlati et al. (1995) 
Fontana et al. (1995) 
Fontana et al. (1999)  
n= ± ,  NF=  ; m/sm + a/mc 
n= ±
n= ± , NF= ± , ±  m + a+mc  
n= ±
n= ± , NF= ; m/sm+ st + 
( a+mc)    
A.naccarii 
B  
 Vasiliev et al. (1980) n=A.schrenckii 
Yu et al. (1987) n= ± , NF= ; m + sm + 
(1 a+mc) 
A. sinensis 
Hedrick et al.(1991) 
Fontana (1994) 
Sola et al. (1994) 
Fontana et al.(1997) 
Van Eennennaam et al. (1998a)  
n= -
n= ± , NF=  ; m/sm + a/mc 
n= -
n= ±
n= ± , NF= , m/sm+ a+ mc 
A. transmontanus  
Fontana et al.(2004) ;  Blacklidge 
and Bidwell,1993  
n= ±A .fluvescens 
 














Acipenser persicus Borodin, 1897Berg
Acipenser gueldenstaedtii persicus Borodin, 1897 
Holcik,
Artyukhin
























Pourkazemi et al., 2000.
RAPD
DNA










Chiomdraco hamatusCapriglione et al., Hoplias malabaricus
Haaf et al., Sparus aurataGarrido-Ramos et al., 
  
alpinusSalvelinu
Hartley & Davidson, C. hamatus
DNABgl IIbP








Phillips & Ihssen,BlennidsArefiev, gobeidsTurner et 
al., Klinkhardt, Amores et al., 
 gobeids Turner et al., Phillips & Ihssen,
Amores et al.,  BlennidsArefiev, Klinkhardt, 
DNA
PCRFISH
guppy Nanda et al., Chiondraco 
hamatusCapriglione et al.,Oncorhynchus  tshawytscha ; Devlin et al.,  (Devlin et al.,

































 (cm)   (g) (cm)   (g) 




































AJ286592F)5`-CTT  TTT CAA ACT  TTC  GGG  GC-3`R)5`-CTT  ACA  GAT 






































LigationInsTAclone TM(Fermaentas, Cat No. K1213)
PTZ57R/TDNA
Ligation bufferT4 DNA Ligase
 E. coli
E. coliDH5
(Fermentas, Cat No. K1213) InsTAclone TM
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Spectrum Orange Nick Translation (Vysis, Cat No.32-801300)
Nick Translation Kit (Vysis, Cat No.32-801300)
DNA polymerase I, DNase in 50% glycerol, 50mM Tris-




Nick translation Enzyme  
500mM Tris-HCl , pH=7.2, 100mM MgSO4,  1mM 
DTT 
 µl10× Nick translation buffer  
0.3 mM dTTP 
 µldTTP 
0.3 mM dCTP 
 µldCTP 
0.3 mM dATP µldATP 
0.3 mM dGTP 
 µldGTP 
- mlNuclease free Water 
                                                
Saline Sodium Citrate   Standard Saline Citrate 
nmnm
 Spectrum Orange0.2 mM(0.1 mM) dTTPdNTP mix0.1 mMµg
Spectrum Orange0.2 mM
















































Acipenser gueldenstaedtii satellite HindIII sequence  
LOCUS      FJ594465   168 bp    DNA     linear   VRT 02-FEB-2009 
DEFINITION  Acipenser gueldenstaedtii satellite HindIII sequence. 
ACCESSION   FJ594465 
VERSION     FJ594465.1  GI:222107505 
KEYWORDS    . 
SOURCE      Acipenser gueldenstaedtii (Russian sturgeon) 
ORGANISM    Acipenser gueldenstaedtii 
            Eukaryota;Metazoa;Chordata; Craniata; Vertebrata; Euteleostomi; 
            Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae; 
            Acipenser. 
REFERENCE   1 (bases 1 to 168) 
AUTHORS    Nowrouz Fashkhami, M. R., Jahani, M. and Kazemi, B. 
TITLE       Comparison of satellite DNA between Russion sturgeon (Acipenser 
            guldenstatii) and Iranian sturgeon (Acipenser persicus) 
JOURNAL     Unpublished 
REFERENCE   2 (bases 1 to 168) 
AUTHORS     Nowrouz Fashkhami, M.R., Jahani, M. and Kazemi, B. 
TITLE       Direct Submission 
JOURNAL     Submitted(24-DEC-2008)Genetic,International Sturgeon Institute, 
            Sade Sangar, Rasht, Guilan +98, Iran 
FEATURES    Location/Qualifiers 
source      1..168 
            /organism="Acipenser gueldenstaedtii" 
            /mol_type="genomic DNA" 
            /db_xref="taxon:7902"  
repeat region   1..168 
           /satellite="satellite: HindIII"  
ORIGIN       
        1 cttaccgatt cggtcctgtc aagaaaacac atttttttga tctcagaact ccaaatttta 
       61 gcttcccctt tttttgaaaa agggggctgg tcgggtcctg acaaaaaaat aataattttg 
      121 gccaatttta ttttttcgga acttcaatgc ccccagcttt tgaaaaag  
                                                
8National Center for Biotechnology Information  
GenBank: FJ429174.1 
Acipenser persicus clone I satellite HindIII sequence  
LOCUS       FJ429174   163bp    DNA     linear   VRT 18-NOV-2008 
DEFINITION  Acipenser persicus clone I satellite HindIII sequence. 
ACCESSION   FJ429174 
VERSION     FJ429174.1  GI:213268258 
KEYWORDS    . 
SOURCE        Acipenser persicus (Persian sturgeon) 
ORGANISM    Acipenser persicus 
            Eukaryota;Metazoa;Chordata;Craniata;Vertebrata; Euteleostomi; 
            Actinopterygii; Chondrostei; Acipenseriformes; Acipenseridae; 
            Acipenser. 
REFERENCE   1 (bases 1 to 163) 
AUTHORS Nowruzfashkhami, M. R., Pourkazemi, M., Kazemi, B. and Azizzadeh                                
Pormehr,L. 
TITLE       Comparison of satellite DNA between Russion sturgeon (Acipenser 
            guldenstatii) and Iranian Sturgeon (Acipenser persicus) 
JOURNAL     Unpublished 
REFERENCE   2 (bases 1 to 163) 
AUTHORS Nowruzfashkhami, M. R., Pourkazemi, M., Kazemi, B. and Azizzadeh             Pormehr, L. 
TITLE       Direct Submission 
JOURNAL     Submitted(28-OCT-2008)Genetic,International Sturgeon Institute, 
            Sade Sangar,Rasht,Guilan, Iran 
FEATURES             Location/Qualifiers 
source      1..163 
            /organism="Acipenser persicus" 
            /mol_type="genomic DNA" 
            /db_xref="taxon:61968" 
            /clone="I" 
            /tissue_type="fin" 
            /note="PCR_primers=fwd_name: Sat1, rev_name: Sat2"  
repeat_region   1..163 
             /rpt_type=tandem 
             /satellite="satellite:HindIII"  
ORIGIN       
      1  aaaagctcgg ggcattgaaa ttagaaatta ggaaaaaata aaattctcca aaatttaatt 
     61  tttttgacag gaccggaccc gtcccctttt tcaaaaaagg gggatgtcta aattggggag 



















































ruthenus  171bp 
A. naccarii 170bp  
171bp 
De La Herran,R.,Fontana,F.,Lanfredi,M.,Congiu,L., Leis,M., 
Rossi,R., Ruiz Rejon,C., Ruiz Rejon,M. and Garrido-
Ramos,M.A.,2001   
 
A 
A. stellatus 169 bp   Robles,F.de la Herran,R.,Ludwig,A.,RuizRejon,C.,  
Ruiz Rejon,M. and Garrido-Ramos, M. A. 2004 
A. gueldenstaedtii 169 bp  
170bp 
171bp 




A. transmontanus 169bp   
170bp 
171bp     
De La Herran, R., Fontana, F., Lanfredi, M., Congiu, L., 
Leis,M., 
Rossi,R., Ruiz Rejon,C., Ruiz Rejon,M. and Garrido-
Ramos,M.A.,2001 
A. fulvescens   171 bp 
A. brevirostrum   170bp  
171bp 
   
B 
A. sinensis 170 bp  
164bp   
Robles,F.De la Herran,R.,Ludwig,A.,RuizRejon,C., Ruiz 
















A.g1   1 CTTTTTCAAAAGCTCGGGGCATTGAAATTATGAAAAAATAAAATTGGCCAAAATTATTAT 
60 
         |||||||||||||| ||||||||||| ||  ||||||||||||||||||||||||||||| 
A.g2 168 
CTTTTTCAAAAGCTGGGGGCATTGAAGTTCCGAAAAAATAAAATTGGCCAAAATTATTAT 109  
A.g1  61 TTTTT-GACAGGACCGGACCAGACCA-TTTTTCAAAAAAGGGGGATGTCTAAATTTTGGT 
118 
         ||||| | ||||||| |||||| ||  |||||||||||| ||||| | ||||| |||||  
A.g2 108 TTTTTTGTCAGGACCCGACCAGCCCCCTTTTTCAAAAAAAGGGGAAG-CTAAAATTTGG- 
51  
A.g1 119 AGTTCTGAAGATCAAAAAATTGTGTTTTCTTGACAGGAACGAACCTGTAAG  169 
         |||||||| |||||||||| |||||||||||||||||| |||| | ||||| 






De La HerranA. g1
A.g1   8 AAAAGCTCGGGGCATTGAAATT----A-T--GAAAAAATAAAATTGGCCAAAA-TTATTA 59 
         ||||||||||||||||||||||    | |  ||||||||||||||  |||||| ||| |  
A.p    1 AAAAGCTCGGGGCATTGAAATTAGAAATTAGGAAAAAATAAAATTCTCCAAAATTTAAT- 
59  
A.g1  60 TTTTTTGACAGGACCGGACCAG-ACCATTTTTCAAAAAAGGGGGATGTCTAAATTTTGGT 
118 
         |||||||||||||||||||| |  || |||||||||||||||||||||||||| || ||  
A.p   60 TTTTTTGACAGGACCGGACCCGTCCCCTTTTTCAAAAAAGGGGGATGTCTAAA-TTGGGG 
118  
A.g1 119 AGTTCTGAAGATCAAAAAATTGTGTTTTCTTGACAGGAACGAACC 163 
         ||||| ||||| ||||||||||||||||||||||||||||||||| 
A.p  119 AGTTCGGAAGACCAAAAAATTGTGTTTTCTTGACAGGAACGAACC 163   
  SatDNA
A.p
A.g1   1 AAAAGCTCGGGGCATTGAAATTAGAAATTAGGAAAAAATAAAATTCTCCAAAATT-TAAT 
59 
         ||||||| ||||||||||| ||         ||||||||||||||  |||||||| | || 
A.p  161 AAAAGCTGGGGGCATTGAAGTTCC-------GAAAAAATAAAATTGGCCAAAATTATTAT 109  
A.g1  60 ttttttGACAGGACCGGACCCGTCCCCTTTTTCAAAAAAGGGGGATGTCTAAATTGGGGA 119 
         ||||||| ||||||| |||| | |||||||||||||||| ||||| | ||||| |  ||| 
A.p  108 TTTTTTGTCAGGACCCGACCAGCCCCCTTTTTCAAAAAAAGGGGAAG-CTAAAATTTGGA 
50  
A.g1 120 GTTCGGAAGACCAAAAAATTGTGTTTTCTTGACAGGAACGAA 161 
         |||| | ||| ||||||| |||||||||||||||||| |||| 





Fontana et al., 2004
 Lanfredi et al., 2001 
Fontana et al., 2004 
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 Abstract   
Location of family Satellite DNA (HindIII SatDNA) on chromosomes of Acipenser persicus and Acipenser 
gueldenstaedtii was analyzed using Fluorescent In Situ Hybridization (FISH) technique to determine the genetic 
differences between these two species. 
After obtaining suitable metaphase plates using leukocyte culture and HindIII SatDNA extraction from genome 
of the fish under study, extracted SatDNA from genome of A. gueldenstaedtii was used as a FISH probe. The 
probe was labeled with spectrum orange (Orange-dUTP) and hybridized with  chromosomes  of  the fish under 
study.  
Analysis of SatDNA sequences isolated from A. persicus and A. gueldenstaedtii showed the presence of 163bp 
for A. persicus and 168bp for A. gueldenstaedtii. In the study of metaphase plates 66±4 signals were detected 
from the hybridization of the probe used with chromosomes of A. persicus and 68±3 signals were detected from 
the hybridization of the probe with chromosomes of A. gueldenstaedtii. Due to presence of numerous 
microchromosomes and heterogenous and large hybridization signals, it was impossible to identify the precise  
position of signals on chromosomes. 
The following results are worth mentioning: 
1. Developing leukocyte culture method for A. gueldenstaedtii and completing it for all of the Caspian Sea 
sturgeons. 
2. Developing a suitable culture medium for the Caspian Sea sturgeons.  
3. Isolating sturgeons HindIII Satellite DNA family from A. persicus and A. gueldenstaedtii, determining 
sequences and registering the sequences in the NCBI gene bank (FJ429174; FJ 94465). 
4. Developing  a protocol for FISH technique in A. persicus and A. gueldenstaedtii which has opened a new 
era in aquculture genetic studies entitled Molecular cytogenetics in the country. Considering its potential 
applications, this technique can be applied to other aquatic species. 
Key words : Caspian Sea, Acipenser persicus, Acipenser gueldenstaedtii, Fluorescent In Situ  Hybridization 
(FISH), HindIII SatDNA  
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